The purpose of the research is to conduct an analysis on the level of competition of the banking industry in Indonesia. Using the data from 107 conventional banks which operates from 2005 to 2014, this research utilizes Profit Elasticity Model to measure the level of competition. The results show the decreasing of the level of competitiveness in the Indonesia Banking Industry. It also indicates that big banks are facing a lower level of competition compared to the banks that are considered medium or small. Moreover, the regional development banks are facing the lowest level of competition. In general, the result indicates there is no transfer in efficiency. The banks that are considered relatively as more efficient would choose to attempt to aim for higher profit compared to transferring the advantage in terms of efficiency to lower the interest level to broaden the market.
Introduction
Interest rates on loans and average net interest margin (NIM) of Indonesia banking industry are relatively high compared to other ASEAN countries (see Table 1 ). Higher interest rates on loans and NIM could indicate the low efficiency of the banking industry and usually seen as the constraint to the bank's intermediary function that will reduce the level of investment and growth rates in a country (Dabla-Norris & Floerkemeier, 2007) . High interest rates and low efficiency, often seen as implications of low competition level in a banking industry (Demirguc-Kunt & Huizinga, 1999; Beck & Fuch, 2004) . Efforts to decrease interest rates and increase efficiency are mostly done through regulations that could affect the structure and level of competition in the banking industry. Previous studies concluded that competition in the banking industry is considered positive because it can facilitate capital access for businesses and increase economic growth (Claessens & Laeven, 2005; Carbo-Valverde et al., 2009; Love & Peria, 2014) , improve bank efficiency (Schaeck & Cihak, 2008; Delis & Tsionas, 2009;  Turk-Ariss, 2010; Castellanos & Garza-Garcia, 2013 ) and will bring new product and service innovations at lower prices but remain qualified to increase consumer choice and Improving the welfare of society in general (Cetorelli, 2009 and Liu et al., 2013) .
This research performs empirical measurement of banking industry competition level in Indonesia during [2005] [2006] [2007] [2008] [2009] [2010] [2011] [2012] [2013] [2014] period. This study is expected to contribute significantly in the development of discussion about the level of competition in developing countries, especially Indonesia. Firstly, research on competition in the Indonesian banking industry is valuable to understand the existing conditions such as the high NIM. In the past few years, the regulators implemented several policies that encourage changes in the structure of the banking industry (among others: Indonesian Banking Architecture (API), regulation on minimum bank capital and policy of single ownership or single presense policy). It is important to see how these changes in regulators impact the level of competition. Secondly, although several research on competition in Indonesia banking industry had been done, either using the structural approach or non-structural approach (Andriawan, 2012; Claessen & Laeven, 2004; Bikker & Bos, 2008; Mulyaningsih & Daly, 2011; Widyastuti & Armanto, 2013) , the conclusions of previous research seem to be contradictory when it is associated with the effect of increased competition on the level of industrial efficiency.
Increased industry competition is believed to make the banking industry more efficient. However, in the case of Indonesia, some studies have concluded that the increased level of competition is also associates with the relatively high interest rates and banking. Therefore, the latest research with the latest methods on the level of competition is still needed. Thirdly, in addition to measuring the overall level of competition at the industry level, this study also analyzed the level of competition in each of the different bank groups in Indonesia. This is important, considering that in Indonesia the characteristics of existing banks are relatively heterogeneous, both in terms of size and type.
The remainder of the paper is organized as follows. Section 2 reviews relevant studies about measuring competition level. Section 3 introduces our dataset and provides a brief synopsis of the method. We report on empirical results and discussion in Section 4. Concluding remarks are presented in Section 5.
Literature Review

Measurement of Competition Level
One of the issues in the analysis of competition in the banking industry is how to measure the level of competition itself. In general, there are two main approaches in measuring competition.
The first approach is known as structural approach, which derived from a growing concept in the field of industrial organization such as Structure-Conduct Performance (SCP) paradigm, (Bikker & Haff, 2002; Bikker et al., 2009; Leon, 2014) . The structural approach is highly dependent on the characteristics of industry structure. Structural measurements (i.e. CR and HHI) is widely use in empirical measurement of the banking industry because its relatively easy to use (Liu et al., 2013) . However, this approach is considered as weak on theoretical basis, since it only focuses on the largest firms and cannot really capture the level of competition (Claessens & Laeven, 2004; Bikker et al., 2009; Tabak et al., 2012) .
The second approach, known as a non-structural approach, tries to measure the level of competition directly based on various bank behavior indicators. This approach comes along with the development of New Empirical Industrial Organization (NEIO) literatures. This approach directly measure the behavior or response of the company to competitors or changes that occur in the market. For example, how the pricing strategies undertaken by banks respond to price changes by their competitors' banks as well as changes in the level of demand and supply available in the market. The non-structural approach can be divided into two categories: static model based on oligopoly theory (neoclassical conception of competition) and dynamic model which follows Asutrian dynamic conception of competition (Liu et al., 2013 and Leon, 2014) . 
Profit Elasticity Model (Boone Indicator)
PE Model is a relatively recent and innovative model in measuring the level of competition. This is built based on the efficient-structure hypothesis that assumed a firm which more efficient or with a smaller marginal cost, will gain greater market share and profitability (Boone, et al., 2005; Boone, 2008) . This model assumed that an efficient firm will transfer some of its efficiency advantage to the consumer in the form of lower price output price level resulting in reallocation assets effect from less efficient bank to more efficient bank Schaeck & Cihak (2010) . Boone (2008) shows that empirically this reallocation effect is a common condition when discussing the level of competition, so the Boone Indicator can also be use as a robust method of measuring competition.
PE measures how much percentage decrease in profit rate caused by 1% increase in cost, which is the difference in the level of profit based on the level of efficiency of each company in an industry called Relative Profit Difference (RPD). Boone (2004) metaphorically proved that there is a continuous and monotically increasing relationship between RPD and the level of competition when firms are ranked by decreasing at their level of efficiency. This means that there is a negative relationship between efficiency and profit rate (Liu et al., 2013) . Although theoretically RPD is capable to measure the level of competition, it requires very intensive calculations and because it requires a relative efficiency rating of all banks in the industry each year (Xu et al., 2013; Leon, 2014) The use of PE undergoes several changes made by researchers in the use of proxy performance and efficiency level. At the efficiency level, researchers use average cost which is a less suitable proxy to measure efficiency level for example in Schaeck & Cihak (2010) . Other researchers use marginal cost since theoretically it has a more appropriate proxy efficiency levels (Leuvansteijn et al., 2007 & 2008 , Tabak et al., 2012 . Performance proxies that were initially used by ROA in some studies use market share with the consideration that banks which are more efficient tend to keep higher profits or lower their output prices to gain greater market share (Leuvansteijn et. al., 2007 & 2008 , Tabak et al., 2012 .
PE Model in banking industry was first performed by Leuvensteijn et al., (2007) using the data of European Union countries and popularized it as Boone Indicator. Afterwards, severel studies followed by using the data from other countries, for example: USA and EU Countries (Leuvensteijn et al., 2008; Cihak, 2008 and 2010) , Latin America (Tabak et al., 2012) , China (Xu, 2013) , and Mexico (Garza-Garcia & Castelanos, 2013) . The Boone Indicator is superior with a strong theoretical proof compared to using the Lerner Index, albeit with almost identical variables and data requirements. Boone indicator can measure changes in the level of competition in the banking industry each year and the level of competition at the level of different products or segments. This contradicts the general measurement of bank competition. (Leuvensteijn et al., 2008; Schaeck & Cihak 2008; Castellanos & GarzaGarcia, 2013 ). In addition, Leuvensteijn et al. (2007) utilized Boone Indicator to measure the level of competition of the banking industry in the EU country and measures the level of competition in different groups of banks, namely commercial banks, cooperative banks and savings banks.
Boone Indicator can measure the competition without many assumptions such as whether in the long run the industry can achieve the equilibrium (i.e. PR Model) or whether the competition model follows the Cournot or Bertrand competition model (Xu et al., 2013) . The empirical model can be estimated with a simple linear equation model requiring fewer observations and capable of measuring the level of competition on an ongoing basis. (Leon, 2014) In terms of efficiency-based competition measurement, the Boone Indicator is better since it can directly estimate the relationship between competition and efficiency (Schaeck & Cihak, 2008) . Tabak et al., (2012) describes the advantages of Boone Indicator compared to nonstructural approaches using Concentration Ratio (CR) and Herfindahl-Hirschman Index (HHI) based on the competing assumptions. The increasing size of competition in this SCP paradigm means that industry becomes uncompetitive, which negatively correlate with the increased competition.
Boone Indicator has some limitations. Firstly, although it assumes the transfer of efficiency from bank to consumer in the form of cheaper price to get bigger market share due to level of efficiency owned, the advantage of efficiency in the short run is not necessarily transfered into the form of cheaper prices, the bank may invest efficiency for long-term interests in new products or technologies to win the competition in the future (Leon, 2014) . Moreover, the size of the company does not necessarily correlate with the efficiency and market share of the company (Schiersch & Schmidt-Ehmcke, 2010) . Since it is a relatively new model of competition measurement, it needs to be tested for accuracy with empirical data, despite the fact that it is developed on a strong theoretical basis.
Methodology
Data
This study uses data from 107 conventional commercial banks operating in 
Research Model
This study used Boone Indicator as the measurement of the competition level, which also being done by Leuvensteijn et al., (2007 Leuvensteijn et al., ( & 2008 , Schaeck & Cihak (2008) and Tabak et al., (2012) . Boone Indicator of bank i at time t is as follows:
where: MS it : Market share of bank i at year t, MC it : Marginal cost of bank i at year t, β : Boone Indicator value ε it : error term
The market share of the bank's loans is proxies of the bank's performance level. Boone Indicator is the elasticity (β) of the bank's marginal cost to bank's market share. The value of β is expected to be negative. The greater value of β in absolute value indicates a more competitive the banking industry. The result of estimation yielding β value is -5 this indicates that bank with one percent marginal cost higher than other bank, hence less efficient bank will have 5% smaller market share compared to bank more efficient. Leuvensteijn et al., (2007) states did not rule out the value of β will produce a positive value where the greater the marginal cost is the greater the market share. Tabak et al., (2012) provides two reasons for the value of β that results in a positive value as the possibility of industry having a very strong collusion rate or the banking industry competing in terms of product or service quality. The logarithm model used in the two variables is done with two objectives: the log model would be better to overcome the problem of heterokesdatisitas and facilitate the interpretation of the results of the equation because it illustrates the elasticity of the market share against each percent change in the value of β (Leuvensteijn et al., 2007 (Leuvensteijn et al., & 2008 .
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The information on marginal costs is not available directly from the bank financial statements as using variable cost ratios. Overcoming these obstacles, this research used the translog cost function model to estimate the marginal cost, among others, in Leuvensteijn et al. (2007 Leuvensteijn et al. ( & 2008 , Schaeck & Cihak (2008) , & Tabak et al. (2012) and Xu et al. (2013) . The translog cost function follows an intermediate approach in modeling the bank's business (Klein, 1971 in Leon, 2014 . In this approach, the bank is an intermediary institution that serves to connect between the owners of funds (depositors) with parties who need funds (borrowers). In carrying out its intermediary function banks use labor and other physical resources to obtain deposits which will then be disbursed in the form of credit. Based on this approach labor (labors), physical resources (physical capital) and deposit (deposit) is the input factor, while for the output produced in the form of total bank earning assets.
Estimation the translog cost function ideally using the bank data level to have more accurate value reflecting the behavior of each bank's. However, due to the limited data available, the researcher used the cost function of translog level of industry or country by using data of each bank (Schaeck & Cihak, 2008; Demirguc-Kunt & Martinez-Peria, 2010; Anginer, 2012; Tabak et al., 2012) . In the translog cost function equation there is a linear assumption of homogeneity where the percentage increase in the three input prices results in the addition to the total cost with the same proportion of increase (Anginer et al., (2012) . The cost of translog function for bank i at time t is as follows:
where: TC it : total cost of bank i at year t Q it : total productive assets of bank i at year t W1 it : price of deposit of bank i at year t W2 it : price of capital of bank i at year t W3 it : price of labor of bank i at year t β 1 -14 : coefficient of regression ε it : error term After making the estimated cost of translog function as in equation (2) next is calculate the marginal cost in each bank. Some regression coefficient (β) values resulting from the translog cost function in equation (2) are used to calculate the marginal cost. The marginal cost of bank i in year t can be calculated from the first derivative of the total cost of the previous translog cost to the total bank earning assets, as follows (Anginer, et al., 2012) :
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Price of Deposit (W1)
The ratio of total interest cost to total Deposits and Short Term Funding.
Price of phyisical capital (W2)
The ratio of total non-interest expenses) to total assets.
Price of labor (W3)
The ratio of total personal expenses to total assets.
Output (Q)
Total productive assets consist of loans, securities, placement in other banks and central bank. 
Results and Discussions
In measuring the level of competition based on Profit Elasticity Model or Boone Indicator, the researchers used marginal cost as a proxy of bank efficiency level. The calculation of the marginal cost of the banking industry in Indonesia each year during the study period from 2005 to 2014 is as shown in Table 3 .
The average value of long-term marginal cost during 2005 -2014 generally shows a downward trend. However, in the year 2014, there is an increase in the average value of marginal cost. This shows the level of efficiency of Indonesian banks that had experienced an upward trend. If we compare with research results in other countries that also use marginal cost figures as an indicator of efficiency shows the downward trend of marginal cost in Indonesia following trends in other countries. At Leuvensteijn et al. (2007) , of six countries in the EU, Japan and the United States studied, shows a trend of decreasing marginal costs since 1992. Research by Xu et al. (2013) for the banking industry in China showed a downward trend in marginal cost from 1997 of 0.098 to 0.047 in 2008. However, the marginal cost value of the banking industry in Indonesia is still relatively larger when compared to some other developing countries, which indicates tend to be less efficient. Superscripts ***,*,* indicate significance at the 1%, 5%, and 10% levels, respectively. Superscripts ***,*,* indicate significance at the 1%, 5%, and 10% levels, respectively. Table. 4 shows the value the Boone Indicator for banking industry in Indonesia during the period 2005-2014, the Boone Indicator value generated was -0.326, statistically significant at the 99% confidence level. In general, during 2005-2014 there is a decrease in competition level seen from the absolute value of Boone Indicator which is getting smaller that showed the level of competition is decreasing. The result differs from some of the previous research on the level of competition in Indonesian banking. Using the Panzar-Roose Model, several studies produced the same conclusion that the Indonesian banking industry is the competition structure of monopolistic competition (Mulyaningsih & Dali, 2011; Besar, 2001; Widyastuti & Armanto, 2013) . The competition level of the banking industry in Indonesia is lower compare to the competition level in China, USA, Japan and several EU countries (Xu et al., 2013; Leuvensteijn et al., 2007) . Compared to the results of Tabak et al., (2012) Indonesia's competition level is higher than Costarica and Chile, but lower than other eight countries in Latin America.
Size, Type of Banks and Competition
Banks within a country are likely to compete more among themselves in certain segments of a bank group than compete with a very wide range of banks. Moreover, this present study showed the level of competition in different bank groups based on the size of capital following the provisions concerning Commercial Bank of Business Activities (BUKU) from Bank Indonesia. Bank BUKU 3 and BUKU 4 are categorized as Large Bank, Bank of BUKU 2 as Medium Bank, and bank BUKU 1 as Small Bank. The value of average marginal cost and boone indicators for each group are as listed in Table 6 below. Bank 0.59 is smaller than 0.80 Medium Bank and 0.66 Small Bank. The results for the banking industry in Indonesia differ from those in developed economies. Leuvensteijn et al. (2007) concluded that commercial banks are more competitive than saving banks and cooperative banks in the United States and some European countries. Commercial banks on a business model are usually larger in national operations compared to the other two operated locally within a more limited area. This condition may be due to the relatively large number of banks in the group of Medium Banks and Small Banks which reached 83 banks while the market share contested in amounts far smaller than the Big Bank resulted in two groups of banks is more competitive.
Boone Indicator results for each bank group can bee seen in Table 7 . The level of competition in the Group of Regional Development Banks (BPD) generates a positive value of 0.2835 significant at 99% confidence level. The positive numbers for this Boone Indicator (Leuvensteijn et al., 2007; Tabak et al., 2012) The positive values for Boone Indicator indicates that the industry is very collusive (or extreme collusion) or has a very low competition level. This is in accordance with the business model of BPD as a local or regional bank that serves certain market segments and does not operate widely in the national scope. This result is in line with the Widyastuti & Armanto (2013) study which concludes that based on the H-statistic level of competition at BPD is included in the collusive monopoly / oligopoly market structure. The foreign branch bank face the highest level of competition. While Persero banks face lower level of competition compare to private bank.
The present study tried to analyze the differences of average interest rate charged by the stateowned bank (Persero) dan Pivate bank (BUSN Devisa) and profitability of them (see Table 7 ). In general, there is no significant difference between the average of output price level between the Group of Persero and BUSN-Devisa groups. This means that although in the Group of Persero Bank has a higher efficiency advantage compared to the BUSN Devisa bank group, the interest rate charged to consumers does not differ significantly. In the group of Banks, Persero does not transfer some of its efficiency advantage as assumed in the Boone Indicator model. In the group of Banks Persero that happens is put on the level of output prices are relatively similar so that the benefits of efficiency will enjoy a greater level of profit. This is shown on the test results of different values of the average ROA, which means that efficiency transfers are suspected to not exist in the Indonesian banking industry. Certain groups of banks that are more efficient will enjoy greater benefits than other less efficient groups of banks. the bank will transfer some of its efficiency advantages to consumers (Leuvenstaijn et al., 2007 , Schaeck & Cihak, 2010 and Tabak et al., 2012 
Conclusion
The objective of this research is to analyse the level of competition in Indonesian banking industry during the period of 2005 to 2014 by applying Profit Elasticity Model or better known as Boone Indicator. In general, during the period 2005-2014 there was a decrease in the level of competition in the Indonesian banking industry. This result differs from previous studies, using the Panzar-Rose Model, which concludes an increase in competition. The efficiency of the banking industry in Indonesia as measured by the marginal cost in the long run is relatively constant and tends not to undergo significant changes.
Moreover, this paper showed that the big banks are the least competitive group of banks compared to the other two groups namely medium bank and small bank. On contrary, this research found that in term of efficiency big Banks are the most efficient, followed by medium banks and small banks. Based on bank ownership, the most competitive bank group is Foreign Bank followed by Foreign Exchange BUSN and Bank Persero. In regard to bank efficiency, Bank Persero is the most efficient group of banks with the least cost of marginal cost.
The results indicated that no efficient transfer of efficiency from banks to consumers. Different test results at the average level of output prices showed no significant difference between groups of banks more efficient than other groups of banks that are relatively less efficient. While different test results on the level of profit produce the opposite, namely the average level of bank profitability more efficient, larger and significant, compared to banks that are less efficient.
Competitiveness is important for the banking industry, especially in terms of increasing efficiency. The government's efforts to change the industrial structure have not significantly affected the level of competition. Changes in industrial structure do not necessarily change the level of competition. The decline in the number of banks in Indonesia did not cause the banking industry to become more competitive. Care must be taken to measure the level of competition to obtain the right policy formulation.
